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Winlnd(Fructose) A latan Ly y
Wudu

¥ 1
wululnalaadavouiteiwodszam
wane (Hudu Judlsznovuss
Awan 1aga (Galactose)  toa lawan lara @

¥ ¥
aauan Ina iy

s/ U4
189 nmsaaeensldl ussniszney
. 5 yoawedudna lsaluny druluauasy
s3u 1 a(Mannone) usalaan lya v

agsduivlilsau

<
1.1.2 lealoudnalsa
a < s o & Y < I
Tedlnudinalsadie a5 lulawmsafilsznoudlsuousudna lsanua
£ d w @ aa a 3 {o o '
2 9 10 TwanaderaFeuiudoiuse Inaladaa Todlnudna lsdiiddn ldun
¢ b
1.1.21 laudamlsdnsethmialuanag  (Disaccharide) iy
e P 3 o v o ~ o [
a3 lulamse flszneudususudnm lsdass lumanaligas lmanaithu ¢ H,,0,, #20619
< d = 4
Taugnalsdiy uoalad (Moltose) uan1ad (Lactose) uazs1nsd (Sucrose) laudnailsq
a aan & ' = J o ar ' [
919ANIRATNM IR szudewsususnn lsadesluana Alv1uTy
CH,0,+ CH,0, —»  C.H,.0,+H0
¥
nglac +nglad —»  wealaa -
14
nglad + muanlaa —»  uanlag + i

»
nglag + Wynlad  —  glasa+i

w 4 I a aaa an < Jd
Tunmeasedud dielaudnm lsmifal §isenlelasada oz lduououdnarlse

2 Twana Al8819%u



C!ZHEZOII + HZO C6H1206 k C6H1206

¥
woalad +1i1 nglad +nglad

¥
wanTag + 1 aglaa + nwan e

iy

4
ylnse + i aglaa + Wynlad

51 5 Ugasen lelasaga @gnser i) uazd§iseimsiaa
W§fsodoundu) veswealad nanlad uazglasd

{www nationl ark o.th/biocom/garbare-fiber)

a v oA o s q
aM31eN 2 &LﬁﬁQWWUI’lﬂLL“HﬂﬂW"liﬂUN‘)fuﬂ

a 1 4 Qs v 1 d'
riavadlaudnalsa A28 IHAINNY

v o o w o a 9
nwuludan dnueaanmausiyaule uag1d
' 4
uoa lnd (Moltose or malt sugar)  m1nmstoeuiladie oy laiueavhes luaa

(o -amylase) Hudu

o o o
wuluhuneesdad vseoranuluilaazves
wan Iad(Lactose or milk sugar)

videlingss (udu
“Jﬂﬂi’d (Suctosc ot saccharose) Wﬂiuﬁ‘v miu ’t'gllﬁlﬂ ﬁ")‘ﬁ‘ﬂ rﬂus’n’u

ia1a lu Tow (Cellobiose) @ninmsteuraglaa lavldeu ladiwagan



10

.

o ¢ . . v < y ¢
1.1.2.2 lasudnmils @ (Trisaccharide) lasugnailsa Ao
kS ] g s, o =
a3 lulamsa (1hma) Fadszneudloueusudnarlsd ahaalwangafed) awluana 1ie
{ a ana aa o 4 =3 4
ars Wwlamsaninalinsolelasdda  udrldweuensnmlsaamluana lasugnailsa
P a 1 g/
anulusssunadlduns il Tua (Raffinose) Usznaudioninlad nglas uaznuanlag wy
oy @ A : d’ =) =3 . 9/
Tuimanimiaiin uagfsdugedun dnumoestia walylag (Melezitose) Ysznovudie
o kg
nglaa  Wynlaa woluisimonmu dudy
1.1.3 woaudnalsa (Polysaccharide)
a ¢ oy : o a A
wodaudna lsafumsysenovidudeuniias lulaasariindy
a 4 y_ o % < Y g % Y
wodudna1 lsaiunis Ty lawsafitlseneudoueusudna lsdnaton Tuaga saudulae
o @ ' s o a g g a ar = g
MsfaiusrssnINduuaziy Hiowadusnal lsAaian1sswAIveauBLENA 15A Mae
i a d o a o 1 < L4 4
lwana Taoswedudnarismiuwediues (Polymer) dauueusudnnilsmifunenomos
a < s g Y a %
(Monomer) HASITUNNTETUIUNNOUBILDS (mﬂmaf}amm)Smmﬂuﬁluwaamas(ms
Tuanalua)Nnszuauauuiuneames 15195y (Condensationpolymerization)
A d Yo o t
wodudna lsanionfiudldun ufle (Starch) InaTau (Glycogen) naziwaglaw
£ z v 1 =1 a fa a o
(Cellulose) Fastautalnalmaunaziyag laamafidunedimesiiinnnnglaa (ueusiues)
wae Tuanasaudaiu figasia v ci,0,),
1.1.3.1 !!ﬂﬂ (starch)
< : . g o
pflaflunsTylanse  Aazauegluisdawunaluludfu
3 = N < o o
510 wa g dn uiladinaluanadud 10,000 81,000,000 figasialilu (c,1,,0,), uen
; Qs t a d o =Y 5 o a o
vmiu dwwudwtlalszaeudaonedudnalsa 2 wila wazirewiadiuwedmeivos
- a J et 1 ar
nglag  ilailuwedwes  nglamitluueusiwes) udllinaluanauaz Inssadraaiedy
¥ .
a g d o =Y 1 Y < a
waangna lsanseialunicldunoz lulad(Amylose)dagUisuazes luTamadu
] ¥
(Amylopectin) ~ #a3Ut 7 Taotndluntle  fezluTamlszana 20-28% wemiuiu
=Y b ‘é v s t ey
oz luTawady  ezluloa Yseneudionglad 250-300 Tuena FeresuiluTgoruwy 1l
a ' [} b o a o
Rawdleves  oz'lulaavadhuinBoawmedng  (Helix)
L
dwes lulamnau vuaswmydiinglaada 1,000 lwagaiilassadeaiann

b I=S 1 [ Y a 9
oz luTaa Ao uenvinng lnaraidu Tdouddedenuuiiunide
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519 6 Tassadveswodudnmlsarines lulaa

U

(www nationlpark.yo.th/biocom/ arbage-fiber)

a 9 a a d ¢ o =
5199 7 Tassaduuyiavoiwodugna lsariinos tu Tamadu

a

www nationl ark.go th/biocomy/ arba e-fiber)

1.1.3.2 lnalaou (Glycogen)
1 Y4 =
Tralaeu  wSeonaGoniudlaludad  (Anmal starch) T
2 3| a L a o
wraluana 1,000,000 99 4,000,000 iunedwessufannglae (Weuemes) W
Twana  nsumfuruRetuuts uaillassadasiuutdenglnalulna lawudedu
g = A ¥ @ a = ' a ' A
luds wiemundeiy oz'lulamadu  ualimsuanuausnnndies luTamadu na1ae
oz lulamadulimsuaniwsomuinny 12 wievesnglag ud Ina lauaziimsuanns
2 T 4 a o
viomumng 8-10 wilgvesnglaalnalavuduas lulawseaasauinunnTudunas
¥ dy o 29 ¢ o o 1 @ A 9 3
adntievesnuuardadlddminiuumawemdnu mszdiesemedeimsnainse
a @ = Q’l‘ @ @ o Y @
wlasundunuiiunglna’lddn wenvimiulaalanulududadilse Tomilums i PiResy

szdunglaaludenldnid  InalanuiiegluduoenldTesmsdufuwaun wu KOH
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1.1.3.3 1waglaa (Cellulose)
& s ot a & - a s
dusiluleesa  Savilaniiaiilunedued venglaa
9/ :’ v @ (=1 g/ [ A
(Wszneuarnimang laasawaany) uai Inssadeaeanutlaas Inalawu AeTuanaves
ng Inareiuilu Touuy liffdawuddnuugmsaeiu  (AaWus:) szuitnglaa
saazgmennluotls  uazlnalany waglaa Tuaalwanadszana 200,000 fa 400,000

o s o W @ s 2 4 A ' A gy
iwag lasluesdilssneudidyvewiiuradvo sy waglaadawuluny wu e'ld da

ua:?hﬂ ﬁf’)u 514 (www.bcw.ac.th/stuchem44/m5/pp02/mupng 1/pagcb.htm)

2. 1ulysssuva

o = A Ao w ) o a
@ulosssusAd  (Natural fibers) Wluduvidinghdide milddwansssund 3

Q

' y

o =y eg g [ d‘i <1 s o FY :sy 9/
YTnann ensafevulalng  Sesq uaziimaignadndulodunnzd  demaiiduly
k4 .
pysumdtaenlfiduasGuuaddunanadn TasornduisansdufuuazaseS s e
a = a o 1T a s L4 & g " a
Wumsaadunu udSnansuda uasaSuis wnndadust  Feduegiuyiia azvua
vouduleniiunly lassadrelaoildveudulosssumalseznoudisaglaa (Cellulose)
igirag lae (Hemicellulose) 8N (Lignin) Haga1sdsznousun
2.1 wagiaa (Cellulose)
A o P} Y o
wyag lamilumsdszneuyagiu vesiy sefszneumaninlszneudunandn
o ~ o =
Ao Mivey 44.4 % lalasiou 6.2 % uazoendian 494 %  (Aszfng gauduam 2543)
a o wa o 1 ~ s 3 3 ar =1 =3
lowwaglaa  ynwietiguauianldedivderiu waliuanaeduihusiveanios  anw
v 14
uanaenuiszuenliniun lodunaniyriala dnvazmanioniweda
o 5 Ad = a a & & Q. g v
waglaa dumslulamsaifinnigalusssunasianiis Faduasdidnn
UDP- %58 GDP - glucose (=donor) 1Az [O-3-D-glucopyranosyl (1= 4)], (= acceptor)
v b4
Tawodwesveanglnaludnuuy B - configuration Ao B-1.4 uwedmeifazaeiirldviey
¥ v
10 A0UHRTeRe (inert) dowanlalasiaa ¥3e hydrolytic enzyme tou laifdesaany
as & g’/ o
iwag laauazeywusveusaglaafe wagaa Fleoin lilueulminaulsznoudie
o o o 1 as
ulainatsriiaiiauiwiude
o A o ¥ & Y A =
o eulmiC, winiSun hydrogen bondase niNnszAunSouanmwiwag laa
Ilanmimuzay fo  mldiuselalasouseuns (Weakening) Smfuilusuamsa
» b
vou wagaadwudoll  fo weuled c (vgauum Weliwoi lifivangunisgosaa

wusy lnalada
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e wulad C ude B-14glucanases uwag laafidevaaroiuszluwaglaa
wivonutveuraglasiazairld  udli@unsadesaar  Fummsaiiilnseadae
dudeuld  nanfe  munsadesaaoiusr B-l4 vesdumnIadunsizy 19
asusndwiaagloa  (Carboxymethyl celiulose(CMC)) w30 leasendioloirag lna
(Hydroxyethyl cellulose (CEC)) uﬁamu'lcnﬁ‘luﬂ’cjuﬁﬁlu3 viin fiD

. owula  we -1,4  ngANUA (Endo-B-1,4 glucanases) UB8aa1y
mowenwesnolumvedadase ldnandmiuledInwesuazng Ina

2. wAFly A1 —14 nQAUNE (Exo-B-1.4 glucanases) 00UHAW
movomwes  vimlawmoedw vy llesdsadion  azimanlaoulasagilues
wannnfo wWaow B-iifu a-Configuration IdnanAaiuea Ta luTowuazng Tna

3. 1uan ﬂgiﬂflﬂﬂﬁ (-Glucosidases) Aty exo-P-1.4 glucanases
A0l Common substrates 1iuiwalaluTeatuyalaend laoe (nglae 910 2-6 units) UABAT

' 1 o o g g o A § ~
AYBYAWUANANNU ﬁﬂ ﬂﬂ'ﬁ]li?ﬂgaﬂanﬁﬂﬂ'J']NUTJ‘UﬂQﬁ]ﬂWﬂaln@;&Wﬂﬁu LHAasHaWae

¥V
@ -

léiu fie nglaa FaiiTasegilnlfounndy

iwaglad (Cellulose) ilumsszneunodudant 1sd (Polysaccarides) 1Fadu
maﬁﬂsznan%wwﬁw%qﬁuﬁqm Twagaillde (CH,0,) Hulnssadriluiledefs
Taowusaududniu muTauedy wnuiu Tuiu asinidided Hudu

iag laaiivyleasendadie 3wy  (iu Primary group 1 13 LAZ secondary
group 2 W) (szfnd aavfuam: 2543) mwisanaiuss lolaseould useagasznin
Tuianaves waglaaSedinn uazlnswadeveuvaglaa desauadediuiiusniiou dagd
il 8 o ldieag Taaiinnuiundngann guuginsvaeuda qunn Sneziamstaind
deudguuginaoudd uasiinnwannsalumsazaiod wagiaaﬁssumﬁazﬁﬁymﬁﬂ
Tuanamavsediy msm:mmfrmﬁfﬂimaqa Y¥uYag laalia NuAAyAemInTANIIN NN
duuﬁﬁﬁawﬁ'ﬂimaqa& wdwaldpuamnianemomnlig  luneeaamnssuszm

»

iminluana lavyszans 18 lasms daanuniia
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] CHaOt

519 8 gas Inssadrvonwnglad

(www nationl ark o.th/biocom/garbage-fiber)

2.1.1 andianameaniwvesaglaa
2.1.1.1 Msazaw
) d ¥ v )
wag lag luazaudwazazawlunsadudy  1yunse
= @ A A 3| a
laTasnaesn  (Hydrochloric acid) n3adafain (Sulfurc acid) 1Hudu lagiwaglaavzifa
ans a ] < o a ] ans P a o
5o laTas lageodusiasalumsazaronsangungiifeumsynyaillgisuigung i
o A Yy 9 = ' 1% Jd
waglaguiuds  lumsazarsveundeduduinyis  wu sazawdaa laleasenloa
. . Qsj o Y A g‘ @ o 4
(Alkali hydroxide) mamwﬂwwaghﬁﬂuumuﬂimaﬂqam aunsnazayla
9 ddycu = 1 A v o Qe 9/ 1 A [
Tassadamaaiiiiunuumnvmedisdmensmuuaauiaveudnls narfe vy
¥
a Y o g o ' o =t
lsasonda (-oH) wiiludidageimazdnumzmsdosduiiugnlaluanavilfinn
o
udaus g anu Taae
2.1.12 ANNHIHA

@ 1

A wad o & 3
mmwumi‘luﬁu‘uw (AR @UN?‘HQ%ﬂﬂ&%ﬁgiﬁﬁiﬂﬂﬂﬂﬁW

a

A y v A d AL . a 0 q Ve wa ad
LWNﬂ%WN&ﬂJuﬂJuﬂJ@QwagIaﬁ ANUAUANVTINUYUBDY LI ‘ﬂ”l(lﬁﬁﬁllﬂﬁ‘ﬂﬂlﬂﬂ’lﬂﬂﬂlwg‘]mu

2.1.13  M3gatunnNwy

=1 Q/

v
waglagdiulvy  szlimsgadunientsmolod  wie

K

o &

1 k4

younadduq  luusseimssoudivesiu sunszisdiegeanaa  lavaugaveinduiy
a dy v @ & = 21’

vousaglad szuilslaoulian anusuduinsvesussomaiy  Snaanuduaes
= ' wa T 4 H 4 ' <

irag ladiinanoguantianesmemuuialszns wu Wennuiugaiy mnnuuduseds

. < S0 A 3
(Tensile strength) NIZUANNWUYL
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2.1.14 ANURUIMUY
d. 3/ d' Ted ] a' ]
wag laaiidudulodons lifimenuvumiui - wiueu
manunuuivsgnsalfeu llmunvdsnumsossnlaeu il esen msdsvilgamani
e &
2.1.2 anvanliveuwagaa
1. ﬁu’mimaf}ﬁiﬂﬂmatjﬁﬁoo (Homogeneous Myrothecium verrucaria cellulases)
2. pHoptimum 915.5 6.0
3. @080 100 °C, 5 WM pH 7.0
3
ndudeadeauves lanzwinaswinaa Ilasa,msdfnser eendmdu-

o W

9
~ a A
FANT uaz laswanaane nglad

o ana o e da a a ) o a o Yo
5. Jauendavinnsda  wisamniiationld  duamsanasewnildade
[ @ o 1 o oS oA a o~ wa o 1
duamsadunsizd wu msuendusaaglag  lowag laannyilaiiauauian lieos
~ @ o ' [ =) =1 Y 1 o o Y o - =
weriu Tuananiuiadisadn  desanuuenaiuiiszuenlai ledumenisyiala
~ 1 =Y . 74 Q" o~
uazdeldtimamiswiaveudulolduaad3luasei 3 Gazdng gauiumin 2543)

15197 3 Msulertaveudule

wdulesssuma
waglaaeduleny)  Tisdu duladnld) ui #
§J1U(cotton) Yud ﬂ’i(wool) u'imlﬂﬁu(asbestos) ¢19(rubber)
- aﬂﬁu(lincn) - ll“lfiil(sﬂk)
- ﬂ@(jute) Wil(hair)

] 1ﬁ(ramic)
- ‘fhu(hemp)

L.l:u (kapok)

Tusssumdsswnduluwaglas  nindaudeqvesiisuanaieiu 18 vanvaty
o3 P s o
vatsznmludulenldonnwde  vadszandludulonnd du dule vinluvsoud

nsgnaduleninwamuiuanslugii o
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dulowaglaahnulusssuena

o

wuloninwda Fuloanddu wduloanly Fulvanua
3 ) | I
e Al lodurlzsa Tougnin
1 1y fhuasuisw |

e | B

[}
=)

s 9 iduluwag Taalusssumnanldnndiuaeqvesiie

{www.nationlpark.zo.th/biocom/garbage-fiber)

2.2 wivaglaa
a . a ¢ o A 4 I 4
iiisagla@  (Hemicellulose)  (Hunaduanm lsawiiaunils Fandowag lag
[ Y : o~ d' =3 t <~
witizaey  Alwhealwagaideaviaesta  wunglag awanlad wuulug lelae
b b 4 .
pea1l lua sauvensangglstin  waznwanylsiin wiiwaglaa  wulwiiede veany
Y 4 1 a a < [ o
Tavsawagiumsaus wu aniy  waglas  ifulaseadveswiurad wowaluunay
o Y -~ = N
1912 Ina @0 lsuwu gasmaaiife  (CH.0,),,
2.3 aniu
1 d
antlu  (Lignin) umsilsenoudedou himdnluanags Snwuegsauiu
a a = Y o o 1Y 1
wag laa Antuduaisiidszneudss  ssvou lelasiou wazesndinuswiudumioe
] =Y A a a o [] :l [ wa []
govvaoriia ¥uiluasozlsingn  andu  liazawnh lifieusidnianisdangu s

]
gt

:: =2 o YV oA a = =1 & - a a 1 9
ﬂzuumﬂﬂﬂ W¥NUANUUUIN UANUUYWLIINUNMYU WBnNyAIUanuHISYNEBY MY

o0 @

I a a ) = ada o ]
oulaianue (Lignase)  w3oANTMIUA (Ligninase) Fuilugaunidndifalus daodi

¥ )
HuWwNAuveIdntutaa AN 10
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- v 4d o PP
gihq 10 HUIINYINUUBIDNUU

‘www nationlpark o th/biocony sarbage-fiber)

LA

3
3. TJ533ﬂ!!ﬁ5ﬂ?1“!ﬂuu1°\li’)ﬁﬂ§$ﬂ1ﬂ
A o o A =y =} d‘l r = U d' =1 3
dsnddyigalumsndanszaivfe Wonszam vinualusfnneufisziimsduny
ad o :/I o 1 <A v T a y =Y 4 4
Aasiinszamniu suialandeddadumiageisg luiestuiesntiuingass vy
1 Y = A eij = [B= ! = =~ d’ A a ‘3 (Y w o [}
1WA YuRUNEDY MR8 AmenTnseeIRRaTuUUIRUALBUN I 1Y)
= Qo 9/ 1 =} Qs =) =) A Y gy =Y & d'd ¥
vodn lanagTusenasuu i waziulanazusendnmanils lddunnsiianiisfisond
o o 4 ] o o Y i o o o o 1
1 I5e (papyrus) Tiudniseesursay waz 1h05d (papyrus)  driliesiilududnivssdin
A
paper a¥INBDINTZATH

a = oy o A a Y A A A
Eﬂ‘uﬂd_]u%Wm&iﬂ‘ﬂﬂu‘WUﬂﬁ‘Vﬂﬂi%ﬂT‘HLEJ'E) 2,000 ﬂumm IﬂEJ“Iﬂ’JLiJ’ENﬁ‘UN N¥e Ul“lf'cj\‘l

=

] V¥
ol a.a. 105 Tuafowszidrdnsnssalen lage 1aenlyd wwle MAsy uazenuwmme
v ¥ & Y q v & oa g 4 A o A &
wduulailes udninwauiuh Waudensza (pulp) HBUUTRNUNAGUUALNTS
v iloy ° E =) = Svy
taseldih lnaseninazinse thinualduianadesdmen ldurunszas
@ o A a g o Yo o Sy Y Y - Aa
dunniunlegefadumsiinsganldduse nszamdladunidunumlugia
o o a :3 Y ) L | Y o 1o 4 3 o o
Uszdriuvessidumnvuwinnldnseamlouniade lavi v shuwued nudn Misuliag
' 4 ' 1 N T 2 v < a vl
1¥vioves uazdua wihdusznonszan Iiasnds tounsuR urdessudnuuiuaulugd
da¥fnmanudulunisndanszarmer Iifuduiunanunnniniswemaiais llds
=) =y = d’! 3 a s 9 [ =Y 1 = =) d'
mud dwRe uazgiju Ndwuneensudiginaglsiedeanuuazdnaluanis i
13 wazuwsvaney liaRuueuaug 15l lunaaein
' P a =4 A o '
Tanlumengaiis wazdeneg vulannduulsnlasuliiannmsegaasana ms

¥ 14 v
paanszay  luszozusmivnn legemaiiesdinaiuidieilonadn audl a.d. 1799 117

o d . . a 4 [ a -1 5=
iupaio Nicholas ‘Louis * Robert lawnamnsassnswannszauiulasldlonyu uadld
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9. Sterring rod
10.Hood
11.Hot plate
12.479019/F 5 ¥HA
24 mswdl mIvgensza

1. Taan W (NaOH) Aanudiudu 10, 20, 30, 40 1A% 50 % AUEIAU
3 IEMsnaasy

Gy Y oA < v
3.1 ﬂ]i!ﬂiﬂuﬂ'mﬂN'J!ﬂﬂxﬂ!ﬁiﬂﬂ

o A a 1

™ Yy ¥ 2
1. hirae19uviud ldvuia 1 12
2. N BA9018UNQUNYI 60 °C dunan 1 Ju
3. hwwdadeeniluldazdeadlransasilu
o M w 1 - 9 y ¥ A ¥
4. hdratec1en ldninmistunuenvinaeymadisnsiewenoymale
18vua 42 1wy

3 ar [l 1w Ya 4 a -
5. wuaeg1e Buas1zvvYSnautsle



41

a d 4
3.2 myuanermfsuaneely

1. sudedieliuieaigangii 105 110°C dszanm 2-3 $21us

v v 8
2. Fadrenetszang 0.5 N5 uaalaasly Glass Crucible (¥913141170 Glass

Crucible ﬁ'w

a . Y A a A o Vv : 1 a
. 111 GlassCrucible Usznoudn lumsesana iWansosaia wiouidaihnaoioy
. 1AunIA H,S0, 1.25 % waeaaz 150 iadans (nsadudesdyiddeudon)

. 13 N-Octanol 3 5 vioa (Haafiumananeq)

v ] Q): v 3 1
A1 30 W (FeAnuTousz MRS 7-8)

a o 4 Y A o v ¥
AaaINTAT 0 IAAINIA LA ATANAANDNIYNTADONIINAIDII A1

9 ¥ 5
1h¥eu 3 afeqaz30 dadansudrnweon(liuansslumsdie

8. 181 NaOH 1.25% waoaaz 150 1aaans i N-Octanol 3 5 Hus

¥
9. A 30 UM AenNuSouszu IR IYLL 7 - 8)

10.
11
12
13.

14

15.

16.

3 b o
fweanddloti1dou 3 Asenaz 30 Haaans (Mdduausivlumsdre)
y v o d &
A13A2015 08U 1 A5
b4 o

819 879 Acctone 3 ATIaz 25 Taaans (duaurrvlumsd)
° P o o [} -1
111 Glass Crucible Mouf 105 °C Uszana 1-2 $31ue udnlaealviguly
Desicator
¢ J ey . ° v 1 e e A w I Y sy
Fubhminudnivhld e duanhminsuduse 18 s fisudregae
° ~ ~ o @ 1 g
il Tueusn Agamni 500- 550 °C sz 12 $rluawdnlaseldion
14 Desicator

v ¥
Wndaiwmin Wuniaw

° s34 A v
unnvn)osiua iwelvlauldgas

% Crude Fiber F\-F, x 100

Fy



i
~

@

7 22 AIve19nNoUaAnNg

51

Y

C

WHYN 550

o
W11

1

71 23 A30819HAdL

59l

U



33 msm?auﬁ’mdnﬁuﬁaﬂizm‘u
o A W 1 v vy 3 Qy
1. um%mamamﬁuiﬁl’lmum 1 42

o oy @ M@ ' o ' a 3 ¥q
2. Fahmiiniwaaee1e 50 niu ldlugawaradn hulildvaass

EE

Y
5 ¥IUDDY

ean
=
=n.
8

43



'sssssa sEgsm

31U 26 AnADY

[

1

U7 28 et

44



45

= A . A
34 ﬂmmﬂmﬂmzmaimm‘lﬂmamwamzmﬂ

1.

r:/ s °y é; a aaa 9/ c;d
Falaa W 100 n3u azaolwiindu 1,000 Haddas v ldasazaoniiniw
udu 10 %

g‘l 1 as °y o'f a aa [V c;d
Falaa W 200 n5u azawluiindu 1,000 Tadans v Wasazateniiaiiy

2.
Wy 20 %
u'/ as oy :L a an uy d'q
3. alaald 300 nSu azawluiindu 1,000 Hadaas v ldasazaeniiaiy
Wudl 30 %
o Y o 9 & & a aa o o
4. Flaa W 400 nsu azaieluiindu 1,000 Hadaas v ldasazmeniinig
Wyt 40 %
- o \ - o °;./ o P N y ¥y At
5. Falaar 1 500 N5 azateluiiingy 1.000 iiadans 2 ldemsazatwnliany
Wudy 50 %
NS UBRNTZATY
o ¥ a Y 9 o w 1
1. wwsazae e IMAanududu 10, 20, 30, 40 uaz 50 mudmdulaly
Beaker Y4114 1,000 3adaa5
9 ‘ ¥ )
2. 113AUY Hot Plate 9UATEN 1S MADA
o @ 1 A Any o Yy ¥ Y Ay A
3. whdlegaiyn lawson Pudnndulu Beaker iNoduusnitio
4. dmuananlddy 2 ¥alus
¥
o =1
5. a3 lvEu
o v o v davy o &
6. dnndrhaunuamenlddy aurieen
) d' d. 9 cla : Qs @ R
7. dugen ldumndaimin Yunnua
(¥ 4 1 d' d' 9/
8. dunamsitlosgouoabonseaiui 1

4 A =0 Y Yo
Lﬂ‘ULUE)ﬂiZﬂW}Jﬂulﬂhhﬂ'llﬁuﬂizﬂ'm



319129 Aunniduiy Taa lninnududu 10, 20, 30, 40 uazs50%

T
+

~

L T

1 X

57 30 HudesndunyTea Ihanududu 10, 20, 30, 40 1az50%

46



47

1
t
Line gl

w

31 fneurnnduiu Taa TiAanudiudy 10, 20, 30, 40 1HaL50%

51U

519 32 nghnnduduTear lwinumdudu 10,20, 30. 40 1az50%



1 33 vhadmnduiuTea TR mdudu 10, 20. 30. 40 1ags50%

U7 34 dnuazitonsyayvesdunandadudiylean In 40%

48



31 35 dnvantiensyamvaerudounasdun Tae Trlaov

@

U7 36 anvazitionszawvesinaurmasduiy Tae TW4o%

49



-
w et

T

JUN 37 dnvmzonszmbvesnginmasduiu a1 1W40%

Y

38 anyazionszmuunIsdnvddusy Taa lWaov

ean
=
=n.

50



51

° 3/ 2
3.6 MISNINTEAIHAIND
o 4 { 4 o o
1. sutenszaundudle Tean Inanududu 40 % uiilunszay
o 4 o 1 1 =y y 4 y =1 =N =
2. utenszmuYsINTal0g1uaaz ¥iau T ude@s oaflwilunar 30 U 3
Ea
59
° é > = 9 ~ Ve oA
3. dugenseaumdudluden  laslyuamiuisinglseuinegeinssay
AUV UM BN
4. vwvenszawldasly  Beaker wSevuwaradnlunufiaulfbonnnd)
Annaue
- A4 ) o o &
5. madlupzunsariamasenseg lunzasinhau
P A A& gy a : o
6. lsisnaene lvigensyateriiazunswe1aainaue
Y o 1 4 Y Y
7. 1¥odunzunsswniuns e Weldaznari
) o 4
s. i larnuea aunseiansza s
F
9. Wnasnununszaeen layldiisazAnyunszaune 2 913 woukunszay

& o o a
IHEDRNATUYUNTZATHIY 2 914 nvneenfieg Idnszau

U 39 dnwmznszarwitldaindunn

JUN 40 dnwnsznszaned ldannguden



:S' ot :S‘ 7 cv
31N 41 dnvagnszaui lwandnauy

31U 42 dnwaznszaruildvinnana

3191 43 dnwaznszawi ldnnwiedn

52



aa e a <y
3.7 aaanlylumsinanzvideya

AuRAs X YXi

N
o IXi X+ XX+ Xt X,
N $unudeyanavun
% Crude Fiber E.Z_ x 100

F3
Oy o o ) ]
F, U un Glass Crucible + AIB8NNDUKI
b 4
F,— 1 M1in Glass Crucible + A29619M QUK
¥
F,— iwminasaingy
- WadguuuIAIIU (S.D.)
2
S.D. X-X
N-1
Xi X+X 4XAX 4t X,
Aundevsen i vauavAdia

!

o b4 u’:
N VUIUVDYANINUA

53



54

UNN 4

NAN15 1Y

= 4 = a o A 9 Yo = = ¥ ¥

nnms InsensinatelvninTaqmaely lavldiag 5 via Ao Aunn ¥1udoY
o ¥ 9 o Al [ [ = & Y ow P
Anaurn vanawaziiedn ludunedios Sandaunseisssusy Felamamsai 7 uay
wilsuaanututuves e I (NaOH) Az ey e lonaabenszamuanisish 8 uag
A13199 9 NAdLE 10, 20, 30, 40HAT 50% AUAINU HATAIIND § ANHIANHHULNIINTY
amnntaquield Taoldiaq 5 viia fio dunn yudes Anaura nana wagvhadnn lu
o A [ [ = & v dy
Sunoiins Tariaunsel 53710519 ¥elaaaail

M1 7 Ysuaudelonnniseanadule

M08 19N Y % Crude Fiber T S.D.
- . .I
AUNR 5232+ 0.74
L,
¥IUODY 74 41+ 0.59
HAALT 63.63 £ 0.72
nanm 67.92 046
Lﬂwﬁn 57.52 1 0.28
N _ 1
80
Ta a-
67.92
60
:_Q.E 50
5%
L 40
2
“ 30
2
20
10
NY¥@I10814
gunn 2 ubss T b AN e

AsN 1 5uantelonnasosadadule



] 9 . )
15197 8 1MAlenIzay uasdnuazyeuduly s ldlSua Tsa W (NaOH)

AamAuIU10, 20, 30, 40 HAT 50% MUAIAY

.o [NaOH] ﬁmﬁnﬁénsmﬂ . Y
YR I0619 anvarvouduly
% (® T s..
19.69 +0.66 Wouge’
18.48£0.79 Wougy™
funn 30 16.70 + 0 44 Wesge™
40 2063+ 071 Weutjy’
50 18601051 Hovge™
10 4593 + 029 Weugy’
20 37.48 %1 51 alesge”™
¥udsy 30 4560+0 72 Wesgy’
40 4382t 121 ooy
38.05 £ 0.67 Weogs"™
10 5.24%0.44 Aleege™
20 5351079 Li‘laaq'a“
ANAY 10 4681092 Waugy™
40 591%0.78 Weugu’
5.16 £0.63 Wevgy™
4579+ 0.44 Weegy’
20 40741 090 ouge™
LALY 30 38241081 oy
40 3670+ 1.35 deuge
50 3610+078 x’f’]amja‘”
1 1573 % 052 Weug™
20 1783060 oo™
vhedn 0 1585% 130 Weuge™
40 18671 069 Jeugy’
50 17.94 %076 Aeagy”

# + oy, + 1 unang, +++ 1



u 2 d ¥ éd o R 3 173
n3uaAs A INANNUE TSI 19 05 IFHARININNYUYHYDINAOH

50

40

TAEQ)

30

]

20

o

unwinLEans

10%

waz TN NI ZA Y

20%

% NaOH

——— NN

—m— et
ARTMIE b
AN

—— 919417

d‘ o a & ' 3 o Y g S o A
ﬂi"ﬁ'h’l 2 ﬂ'J'llIﬂiJ‘W‘uﬁi%‘}’i'J"N!,‘llﬂil"!i‘uﬂﬂ’lﬂil11!&111!1]141]'ENI“]fﬂ"lulﬂLmZU"l‘ﬂUﬂwﬂﬂﬁZﬂ"l‘H



A15199 9 ulituiisuauaniiFssadulofildintiansyansisudantganl 40 %

o o

anuazh

dunaley
A L
Nye

9814

%
AUNA

Y
Y1HBBY

AnNaL

¥
ngm

¥
i

Mz
mirear]
-\
ngIveq
v
Ypadule .
1wy

nsraay | fulo

3/ ~ P
vaudulen imehen
wange | Aufun
{1fen1s  iga
v
Fou
dulen dule
msdesy  imzifen

3/ P
Uy AUNBY

wWuleiiny  dule

Wosfies  imzien
Pt @ ¥ o
fige futlooh

e

Guloiins  dule
Woy (N1RY?
hunang fuatu

AR

duleiims dule
LCET L  GRETG

AuAn

ANUNEY
wazA NN
o
azidgaveq
wule
wdulodl
AN

av@oAuIn

wduloiini
ez
azivualu

a

AU

wduled
A

avidemioy

yuly
TG

Yrunaig

wBule

<t
QzIBURUIN

nqe

4
ANNAU

A
UBINLID

NITAY

“

e

nszATYil
&

ANYAY

ul

&
e
-~
NITATHY
4
AITUAU

vouiiga

160 1
AsEAL |
“

AUAY

umn

A
(6o
AIZATNI
-
AU
9
1oy
- |
L)
=
nszATl
P
ANBAU

winiga

ANuEa N .
. anuily dvea
HEUYB A A
: vouio 1o
io
NITAIE  NIZAY
NIz
4-_ & ’
go @onszay  tmesu

AsEAIE TRl

A wNgA

~ +

gavgu

L

Haynga

& a A
G BanNszAy My

AszAIML  Uanuiy eeu

t4
AU 1oy
L3 +
gangu
un
A < '
16 HoNITATY  IMeeU

~ a A
ATZATHY  NANUUY

¥
a7 uaengn
A )
uAvYU
WINNYA
4 4 T4
] {HeNIzATY MDY

sTAHY  uANUUY  Bou

AT un
Ea ]

uAngu

s/

uay

4 4 f o
tya WenNIzaIy  YIATY

AIzATHY  uANY
AN Junars
- T

GEMWTAT

thunais



58

=
UNN S

~ ¢ v
ﬁgﬂamsmwagmwamummz

=1 a o : dy =2 A o - as a A Y =Y
ﬂﬁﬁﬂ‘}ﬂ’mﬂﬂiﬂulﬂuﬂﬁﬁﬂ‘ﬂWWE]‘Hﬂjilﬂmlﬂﬂiﬂ'ﬂﬂﬂ’Jﬁﬂﬁiil’%1mﬁaﬂ‘1% S HuR

=) Y

fiw Aunn AnauyN YIudes nanl uazvhednd Sunedies S iaunsAIsIsuIY Wy Tag
i o st e A ‘ o P ~ A & a ¥ U
uaazriadismutolouanaisin vineseit 7 dsnatelonnnissanaduleilana
9 A e 4'{ x:' 9 s e 4‘( tﬂ' Y A s
uoos wilTmawelogega Tuvazivanm wazdnaurn SUTnaeelenlndmeny
] Vv Y ~ a a4 ' [ w v Mg Y (A by P
druvhed wazAunn wiFnade loluuanaismunminas ldlsinadesiiga
11015199 8 e ldanududuveslaarld 10, 20, 30, 40 waz 50 % awdwy iald
¥ [ -~ T Y b4 o ¥ ¥ =t
wondulowag lagvedTaasssumanual Aunn mudey Anausn nanawazvhedeed
¥ . Y ) . ,
nininenszaIsiuana ety animindenszaiwios dnvazveudulvszilesgunna
o ¥ A A ¥ F W 4 ¥ o v & ¥
msvinszarvlaglyige szdenldanududuveslaarldildimintenszaiuisy
anvazveadulodieogoinn mszmnduludleoguinn mslszauduiusiamad e
< a Y v - ' a ¥ o A& ] y y
nszAENTguAINa  MIaua e laat InTunsiaazyiademilanims lsnududuvsg
- Y g Y o ' o - Y 4 Y @ aw
lya1 I iming aunazdealsznda 19y Anausiuazvhednn oeandesnuauIdoves
v @ 1 v v v v y ¥
gls Auanauazdam neszan dauwgat aunnuazsuses dmnududu 40, 301az20%
mudRu Jagauwazyialditonszawlulsmaiuanaeiy vazRenuguaminves
& 9 v t L
wonszail lAnuaAnA1IAUA Y
o 1 v w o v ¢ o CAR 3 g oy
1NN 2 WU ANUFUNUSIEHIe aediua AnududuYed NaOH uaziin
o A C g Y oA ' Y Y oA My
MUNEBNIEA AINIouie Ay 3 nqu A nquuIn VIUgBLLAZHENAT NGUT 2 ABAUNN
Y oA A o 4 & 1 v o do 1o - .
1azW1991 AU 3 ABANAYYI FIN9 3 ngy dsduiusAU)TNanlesHuA Crude Fiber
I = ) Aa s A a 9 5 Pt Y PR T=Y P P
(swaibsle) Mimsiginnniesanadule naine yudesssiilsinaee lunniga seq
- Y o 3y Y o v & 1A - Y Y
aIAB AN AnALY W19l wazAunnamuday alsuagelovesdeduazdunn
A e & ya o 1 "o o o 9 o a o
nsaelelnddsadu luuanmenuannin Tuvszivanwesdnausn lumslmsigs
o z'; A o i PR Y s - ° o./ ar o v
wilinaseloninmissanaduly Susmalndinony deimnmanuduwussznig
Sd 7 3y g o A e Ao o A
Wosua ANuYNIUYed NaOH Laiimin@enszaiy wWunAnauyn Hvinienizaly
“ 1 a ar : it o a g Y oy Y b
veoiga dlullldn danvruiuisRsninisdueinsy vazdiseuuds (hminuda)
A g { A Y ar v A i - Yy ¥
FuleiSinamn  disdmnsidmTesadadule uadieldare NaoH Annududuge

¥
’ o ¥ © 3 o © =1
a1 nundy slvdulovosinauy gniimonnniu



59

Woanm 1y anududuvos NaoH lul5mnangs Temahn NaOH szihaiiuseh
S 1 v a dy 1Y VoA A A < o 14 S’: v A
8ATEHIN polymer uAazaIvvouwag laa maduldnnniyriaduy Semld ldshminge
y_ A e Y Y = Y & A d o e
nszaudeonga luvazisiudesuasvana Ulassadiwestely Audass uagiidium
4
e logs
a =4 LYo Y =g o A 3
vamseh 9 WumsaSeufsuaamnidveadulenldlumsiudenszamlaols
Yy 2 ° 4y '
anuuduvesTae W 40% Fuilumshnszamuouiuthuwui
Y Y 2 o Y 1 b4 2 P 1Y
aunn  msvesveadule sxlinngamivdedenisdou FanisimizinoInung
Y v :f ~ Y :: L= =y ~ Y o Y s 2’ [V s/
Wdulodunniy Tundie asdunszauiegisoy vaviignjudesildgaduin e dule
o A o o ~ a v - oy 4 ty Y
aztaoaay tieviwminilunsgaiy nszamiinnuiuualinnudanguisouaziilosge 1dde
Wowudunszamnindunn idanszauiianeludy mamduloinady Tiaunsodesd
oruduwszanududuvoslsa I lumingansai ¥ bidles uawidosudluaie
9 = o ¥ v = s g v 1 [ % 1
wwizyesruaniaii lfinuiz lumsdaudauiiundadud lduatwediusulanld su
nszamvevesvin tludu
Y ¥ Y a4 oy oy A HSa ¥
viudes nisvearfveuduleiivios dulameinvaiudesdis Wenszawniiduls
azoannnIudulonoiezarsnuninszmiyiGoudaduuty danudangud w1l
< opt =) 1 3/ A & d 1Y o ¥va ¥ Yy A = v
nsgabudas e Ifmassseurudeniiudenuisegudwi i ldnar lumsdubedunndae
- o a ' Y 2 o q¥y @ ¥
dioumiuiunszamiinnumuuazdeudrmonus v lddesdinsdanlaslaoe 114
Y o Y M Y Y v
nszaunudeailufisemfoniaviuiiugeiadunnuiou dludy
Ly 9 = LY ) 2] v ¥ = =Y A '
anay dulelinisesytion uaziinnuuianszde iduloazioon Tnnudanguuin
° Y o A s a A o~ a oy P et e
Mildnszaudausanniige TanuGeudulunal nizaniinnuiudesngs  T707
sou ausndautladlasiuilunszaiuvovesy i diudu
£y 'Y a oy o 3 et a - '
wanm  dulelimsdosfihunais sazimzfenud Tanuiunn anudangu
kY = A - - A a v P . P A o
Yoy Hianuiivveutonszaiming Wonszawiimdisen dufsiiininniwiaduqiioda
k4 o A 9 1
uaadimviuiiugedefiuanudon msznuuans
v lpuautiananemsweadidulelinn dulomzifoanudmnuaziduled
ANUazBIRINAgAnTEAIEIANNAUINATge Ianudanguihunals Uanuiiuihunaig
2z =S v 9 2w ~ q' 9 ] :ll s Y A 1 ]
BAv a5y uavhedilieagau lugamanoad iy daulasldnawediosy nszawve
yoaudny Inu't innilsde nsougy dludu
< as &é L o L] o 1 < y Qs ,.
NINMIITEFNEN  JaquaasyiallSnatels auaulidveutenszauias

~ - v o 4 [ a oA 4
Ysmnuanududuvedlaatly Alduandiedy issnnisunazyiiai lng a3 19vouwad



o - ] a v aw 2 4 =Y A -
wazesndszneumuniiveuduleuanaafiy - deorilszneumauniivenssziiaswan
waglaa liwag laa medAu uazdnty ey lud i linhifusasdishliasdntunne:
0 q YA = o o & : ' - YA ¥y 3
Mldnsdianuduwsann  daiumsitlesgovesirezdesdenanuuduveslaa 1Wls

° ar 9 o’: dy v Y o as = Y 9 et 4
wangaudmiunsdy seilvsdlumslszudadunudmivmnsiaiivas ldiduleniimsdle
L= o yg v e =
guarzin 1 lanszaufiinnuazidoage

e o’: Y Q a o ° a $
1nMsItensaunsodeyan1FIdinalss Teai 1d Tasmsiwaawan 1aun
a  a o s Y o’;‘ [ 9 [l
wlsyidundasuaiiesqamnnumuneauvesTagiug wu aenlivinnszaty su Tau'ld

nsouy1l Hudy



9/

61

ABLAUBLLUS

L.

~ [ ad a - 3 PR =<
- asiineffuladsnnaaie I Idnszailiguniniiady

=) Y [] = - 9/ a o 9 A o g 9 [] ~

ASASONADOINY N1 Iunsaasizraluaseauasizdule liiadsazidoa
o q ¥Ya - o q ¥

1IN sz lvaa Filter 11 1Hn3090710

A a 3/ ¥ yy 1 ] ¥ o cg
nyanaudosanlddeunoumnizaziilvinsod &S 1au

. ° o ] <
msaunsdnlaa W idideansumsizesi I iaailonso
Yy g et ' 4 ' % o o g 9} Y Y oA

anududuvosloa Iiinadensitesgoveaduly dsiudesldanududu
mnzauiyiagieiluns andununsnga

9 [} 3 s 9/ 9/ ‘' 3 o
MsFoUMHUNTZA AT uazuns a7 ou lvas dliloudonaziouv1unI 1z ez
Tnszamiinnuvunnglumidu

=S a P g 9 A °
ANy s sWony MmN autaznaIn 1% lunisvensenszayagi
Iinszaimgaay

P - o o o

asvenv i lgen s uaadonlaliaaslsa nse 10%lelaswiulosean lad

~ Y Y :s' di 9/ ~
astms ¥ anauas lddubenszamme linssayiianuaiony
A2AMIAATIZHAUAVTAN NN TNYBINTTAIBA J0InT B BITY  ATTinIw

1113909 ABTANUAIULIINNNIA ABUIA I

] 14
[22al

S a  ow Jd ¥ A s ~ [
. ﬂ?ﬁuﬂ1ﬁllﬂ52ﬂ!ﬂuNaﬂﬂmcﬂlmm'ﬂﬂﬂﬂﬂﬂizﬂ1ﬂﬂuﬂl‘t§uﬂ5$ﬂ1ﬂﬁ1
9 prEvy] 1 ﬂ 3/ & v o4 =< 4
. ‘U@llua'ﬂulﬁinﬂﬂ151ﬂﬂﬂ5\iul uﬁlf)galﬂﬂ\iﬂuﬂi‘?ﬂufniﬁﬂ‘b]"ﬂ{l@ﬂiZﬁTH

Pl a o FY 1t o ] £ & a o o v o
. A3 lasldnguaieinsiinn  vienannaeiianaiedusgiilvivu

v A 2 ' Y ¥ ~
VDLUANAWNNUYINYU LB ﬂ'J'lllﬁllﬁlu‘ilGQImﬁ1qwﬂlwu1$ﬁN



YIIMUNIN

INYATAAAT, YN 1INIEY. Wqﬂﬂﬂ1dﬂ§ﬁmﬂiﬂﬁﬁﬂ . MAMNHY15.nguNN | 2541

2009 BUYBINT. MIINMNILATHIINDAVYTI. SNUIMTATUTMS 52-162 (Fueiow 2543)

S139fnA A WAIEIIN mm‘émﬁanizﬂmman:’fnwlm%aﬁ'mﬂim Ineenaaiusms
47-151{(AUBIBU 2542)

o/

= Y ¢ A 1 yd o o &
fizdy  Saulsvnea 15ea3neInunsEmy AUy 7-5(QUAWYT 2532)
¥ ] -
yaeds 1 mafnmmaiudenszamainthduint . waunsive .
UATATBITUINY ADITUIIFAYUATATBITNIY 2541
) ' g -4 d a d q’: B o a @
Usial emlTes Buleiniee1mns AunaTIn 3. ngunng: gMansaluMIINg1ay, 2543
=) d o ] v
WIS ¥29A AT ANATIIH 535NN msiugenszmmainmuludlsa Tusunsuy
- s o s o @ ~
Ieemaasna ly AUZAINEAT aTUINFAQUATATHITUIIY
o a d a d o a =
W¥TUNT Jyadniwd. mswaanszam. malulad,(wgumawy 2536)
o 4 a ey a Y a Y
wels Miled Ugiamswnanwaglaadiagav. dvien 12 (133):42-45 n.A. 2540
=) o ~ = d a v
I5zAnd gauiuay Inenmaasidule . njunna: Tssiuiursgn, 2543
aulwd  weudigy esiwsesnszan . g luvios5an551% 10-3 (Fueou-SuIAY 2540)
ganans leazgas anudisesd Inndomaiin ajunwa we. 2519
o o L4 < & v A 1 a v
gls  duagauay dann mszoan msifdszlavionndenszauain vy gl
4y A o ¢ a ¢ A s
VBaNYTI09aH tazusIgfamainnszalumsdsAuguesau memseinun 41-3
(NUBGU-GAINY 2541)
1984 . Official Methqds of Analysis of the Association of Offcial Analytical Chemists.14 “edn.
The Association of Offcial Analytical, Inc. (AOAC.)
www.doa. ro th/botan /new14 htm/
www.nationl ark. o.th/biocom/ sarbage-fiber
www.bcw.ac.th/stuchem44/m /mu ung/pageb.htm
www.schoolnet.th/lib  /snet/febl  qus.him
www th/n u/ r-d3.htm
http://158.108.19.9/f icvk/eth n Lhtml
http://www.bio renthai.com/line 2.php

http;//www.thaihealth.info



http://www.rilp.ac.th/ ulture/lam an g1%20saapaper.htin

htt //www t ai oodview.com/lib  /studentshow/st2545/4-5/no12/v etable ic.html

htt /Mmww.kan r.th/k 2/ 9-12-11.htm#sect3
iwww . kiuweronlin .c m/issn/0969-0239/con ents

htt J/lmww.kanchana isek. th/k 6/book14/ch t17-8-11 htm

www m/scilpk/exp .html






vV L
iMlns T
d' = =y d’ a 4’ o P=} b
volasanms AnvsmangelelunisnaaenszawainJaaman 14
a a a o
19 UNTINIUARG AN
UNAIARTI AR

dat o ¢
?)1‘1]1ifj°ﬂiﬁﬂﬂ1 BITHUNYTNY NN

o ¥4 d’ o Q/
ﬂ]“l?lﬁ“lﬂﬂ]J!ﬁZﬂ?J“l‘\]@Qﬂ]i]%ﬂ
4' Q‘ o o nl'cl o ar 1 o
PATIHATINEGINTZATY uazmwumﬁugmammmwummmﬂnumamﬁwmm
v
wingny  aunsenaunumstih ldedauin dasnisveteivesgaamnssuiniiu
w v E‘y = Y 9 as o a yﬂ 1 Pt
A% anunsydnihme dau vagmsvneamansygnevestsanalaiduedied
Taudas1nsusinanszany  voeau nelaomasiilszina 40 nlanfwaudl  wagd
2 ¥ ~ M A a o«
uua Tumugeunnil  gammnsswidenszAy  nIzAy uazqﬁamﬂﬁumwumﬂu
PR [ Y @ ] =3 s o s [ 1
gammnssuiiinnuaeiesiusdianiuldda MIndnveIgAamIHNITNAINAIUAAS
v v ' ¥ » )
a oA s @ Y
UsznniSulianuauaauiniiu NIlms1zgAmMnsTuIuAY  Ap AN IMNITUTENIZAY
4 Ao w o d' v . Y 9/ 1
TasmwizieelelifdinisndanamisosesSugamvnssunoifioslded1uiioine
ar v ~ A 6 a ‘3 1 91::1 &
Pagtiunszam ladwdunimlugiadszhrivveusiuniu  iwuvesldniun

“t w

a Y o 5)4 =y - ] [ 1 1 Y
v1nnszatei 51 1dinnldael misderniun galdvuy ndesldvuy sy suting nseay

v > ¥y ¥
e a

[ [ A o 14 10 @ a ast
wathn aaeasuths layannaaasegasaaiuing il dauuavinnainnszamiedu 3%
nMswaanszAngsuAsNsHaRa Y way ldinsianmaneudailegiiuiidondu
winlagsunn we1ss2 eyl FeuinisvesmsndanszatuuazanudesnIsiy

% ' Y o =R o qy Y ad Q' o Y] &

n1s 19nsza Waeandesiuivihldimdesnitms lumamumsinszawlduniu

2 CRRR Y ta dq Yo o 1 a |a =
mazasnuaziiu ldwur ldulSnavesnsempildiududneddsnungs

g o o y Y v ]

Jumunnmasauestlsemana edszuadl 2510 tngldldnszamasnuasihios 3.3
ﬁian?u‘lummz‘ﬁaw%”gam?m‘l%’ﬁq 2441 lansy (http://www.geocitues.com/scilpk/2.html)
v & g oy yﬂ v a a A A o ﬂ o
auiugaamnssuildlnduiagdy Tunsndamenszamuienuunssaiyazil

1 v b4 v
anudfaannluoman  Seduiaulvesliamaiideiann  Ranarenaaneiny

jno)!
=

Y @ a Qs a A dy ~ 3 ke
almingaud s undadensempin Neuasanudosmsniglulssma  Tagly

@ = ~ 9/ 9/ -
TagRuim1ldiwluvesdu

w o

A o - o A
ﬂizlﬂf’ftlﬂﬂlﬂuﬂ'iZL‘Hﬁm‘ﬂﬁﬁﬂiiN%QN’]?{ﬂﬁﬁﬁU‘lﬂﬁ‘ﬂLﬁN'\Zﬁﬂiuﬂﬁ‘l’nlgﬂ

a

¥
@ s

& dy yda { A P A4 o a4 a Y A dye
3ZATHY LEJ’E)ﬂiZﬂ1E‘VIvlﬂmJ‘YI wwaﬂé'wuaua:mmmm ‘nwaﬂmamuamﬂuwi%ﬂﬂu



] 1 o e = = aa

@UWQ!!W??T@WUﬂﬁ@ ﬂigﬂT}JﬁTﬂNﬂ311]!1Tu83!ﬂu3’i!ﬁﬂ ﬁiﬂiqﬂ%WQLﬁuiUﬁWﬂﬁiiN“D’Wﬁw
= o ¥ Lo b 4 ' ' o

aazden  asnuuazansothinldse lesildearen e nasu nszamvevosudy

¥IVAHUIY 31 nszary wsolauin Wudu

=

é = Qs =Y & '
lusuunadifaqsssumnauaz Tagmas ldmedunvasassumnnmny Jaldsinms

@ e Y

o e = ) o 3 o o 9/ o
hiaasssumd uasYaqudelfundiudle duomisdad msldlszlemibuadaidey
° 1 ay 1 [ qy & [} =Y 9 o 3/
msihdrunadaunait Fedwlngiidnuuzdudulowaglos  msdudule

° = ° ° 4 [

rrag Taavesisui ldifadszlonild  Tasmahwwindudonseay Sallunuma
£ o " - v Yy
vilanansarwsnmawaadon laonday

v & gno & a ! o a Mgy y A a oA

Auuditeiunannuauls  Adnyiagsssunamdeldluniesdiu 5 siia e
¥ b4 a s/ kY = o & =Y 1
Aunn wudey Anauy wane wazvhedn  TasAnydsmante lulunediedis s
- o - & wa ¥ A Ay o 4 A
¥iia uazduiudonszan womnmauauiaveudulonnibonszawild Aol

o o = ;Y P "o o Y a r'd

nmsthiaquaslimanuasnssuidsimnaasnhuwih ldidedss Tomiqgege  1ffunis

wingua lunToquield  uazdalilinansenuaefundondndie  uazdaanse

o ¥ =Y aaw o &0 ¥y Y ¢ A o Y Yo
HMaUaN ﬂi]'lﬂﬂ'li’)i]ﬂiﬂﬂiﬁuu1”11%1ﬁ£ﬂﬂﬂ5$1ﬂ%ﬂlﬂ'ﬁ)wwu'l!LﬁzﬁSNN‘lﬂ?’iﬂﬂﬂu

Y

& y
luguruiiug e
o ¢ oo
nglszasnvesnuIag

d’ = = d’ o Qd. 24 9 Yo =Y 2 9
1. wefnufSinadeluninagsssumnanmie s laglding 5 viia Av dunn
14 1Y k4 ¥
UDDY ANAUYN Hgn1 uazvhedn

A 2 a Y9 ~ & Y a A
WeANY1IMUTINaANIYNT LYY NaOH Ntvuizau LWﬂi%NﬁﬁLUﬂﬂ§$ﬂ1B

to

3. eAnyIpuauiANInnmYsuionsya1uNnGa 18

AUNAFIHYBINHIDY
WyuAnzatiaagiifsinuds luenasiunazigenszaun 18l quautiaa iy
VOUIUAIMIVY

1. nguAletiuiiudaa s stinde Aunn yiudey Anaus nen uazHiedn

- wa o y &Sy o = ¥
aﬂ‘HW]iuﬁiJ‘iJWVlNﬂ1EJﬂ1W IﬂEJﬂ1§ﬁﬂlﬂﬁkgﬂﬂ3$ﬂ1y‘l’l§’ﬂﬂll NaOH nanuy

18]

T 10, 20, 30, 40 1A 50% ALAWRU

= y 4 ~ r'd
3. AnuUSuadelelasldnseadmszvitduly (Fiberter system)



3/

¥ A
YoANaUDINY

s = g/ Ly 4 1 o
L. daghldmuSuautiels 18un dunn yudes Anaurn nagha wazrhadn
¥ ¢
2. fatufimualdiagis s wiia minndinsinsed

L'

dhuiaqmaslflusune

as o e

DI M IAUATAS BITUIY

o=

3. s ldmnmsmusinudelelusan s via Tasldindosinseidy
lo(Fiberter system)

4. msnugenszamfnarlumsdy 2 $2lus

5. 'l&widensyanTauly 40 % NaoH (Failunimiduduvaslae it
funn) Seuieuauauiaveaduls

6. wlsmaanudiduvodlvan Iy asfaududu 10, 20, 30, 40 nag

50% AIWAIAL

Uslorunmaneslasy

1. dumaiiequmaeldnnssiumnaunihidiialse Tond

&)

:'\ ¥ LY d‘d + 9/ c'.

dumsiiugumvesingiilieglufiesdu
3. mldnnufSunade leluideds

~ Yo IR X a 4 et
4. aunsedenlyiaqmdelfhundatenszamiligunmialueuiaa

o A A ¥ o a w a1 )
5. mwsethmenszand laumlszgnaifundasuainie 14

3 [ [

6. udeyadiosdu fezilWifiauls i hhlszgndlfdiAadsz Tomiluns

1319

%7 d' d' vV Y

HBVYNNYIVDUIALIDNTTID IO
o a w <A a a A 1
HATAITAT, UHT1ING1AY. NHNBAITATNYIATHEND . ﬂ?ﬂ’)‘lﬂW‘ﬁ‘li.ﬂﬁ;GMW"I , 2541
A 0 w o ¢ a @
RADI LDUUDINT. MININITATHIINNNAUY . INYIFIAATUITNGG 52-162 (AUE19U 2543)
o o o 3 a 3 a o ey d o
ATTIANA LHOULIBITY ﬂ]ﬁﬂﬁﬂﬁﬂﬂﬁzﬂ1%%]ﬂ1’iiﬁ]uﬁlm1ﬁﬁﬂﬂﬂiiﬂ JINUIFNTATUINIS
47-151(AUYI81 2542)

a Y o d a t Y d' [ w o
DITYY smuii%mﬂa [FBIUNUNYINUNIZATY .AUY 7-5(Q1]fﬂ‘W‘Llﬁ 2532)

o o °y P o A ¢ o a ae
YuyIs W msﬂnym1smwanszmumnﬂ1auumu . I1UIUNTTINY

UATATHITHNY a0 UTIFAQUATATEITNIY 2541

3 g o J q‘: 4 ts ~ o
518 e 1mnfee Bulaimaeins usasil 3. njanua: gnansaiunINe1dy, 2543



WeAT 299 1ar AuAsIel 535U maiudenszmuninmuludlsa Tusunsy
Inorenaasnalal Amzazmans aaniuswiguAsAiEIsusY

Wsuns Syadnind. mawdanszany. malulad,mguain 2536)

woly fiiled dgifnsndamsaglaadagalin. Smean 12 (133):42-45 n.a. 2540

Jsednd gaudnam Inenmandidile . ngammna: TsaRurimagn 2543

auTng vouiyy a1sﬁ’m‘§mﬂsmm.qhﬁﬂﬁssmmw 10-3 (NEWU-FUNAY 2540)

Sansms lrazgas amdiSesdh Inndumadin nganma na. 2519

gls  duanauaz dum mszan malilssleminndenszmuniniuity davialin
vesiy sy tazussgiamionnsvamlumaszangueudy Wemsnm
41-3 (NUOWU-AaINY 2541)

1984 . Official Methods of Analysis of the Association of Offcial Analytical Chemists.
14 "edn. The Association of Offcial Analytical, Inc. (AOAC.)

www.d .go.th/botany/n wid. tm/

www.na ionl ar o.th/b’ om/parbage-fiber

www.bcw.ac th/stuchemd44/m 02 mu 1/ =b htm

www ool net th/libragy/ v ell lou h

www.dss. o.th/new-commu/ r-d3.htm

ht ://158.108.19.9/fscicvk/ethanol. htm]

http://www,biogentha’ hp

htt -//www th ihe lth,info

‘/lwww.ril ac.th/culture/lam an  %?20saapaper.htm

-/ www .thai oodview.com/lib  /studentshow/st2545/4-5/no12/ve etable ic.html
hit /mwww.kan ha isek  h/k ter12 -11 h m#sect3

/ www _kluweronline.c miis n/0 69-0239/contents
hit kan hana ise orth/k 6/book14/cha te /t17-8-11.htm

-geocities.com/scilpk/exp2.htmi



¢ A - o
gilnsal - ine4ile azmminlYlumInanes

p=1

1 gunsai-niesie AldTinneively
I. Glass Crucible
2. Beaker 1,000 ml
3. Dropper
4. Cylinder 100 ml
5. Sterring rod
6. Spatula
7. Hotplate
8. Desicator
9. Hot air oven (ﬁ::mlllﬂﬂ”l)
10. Fiberter system (m%‘aﬁmswﬁcﬁu‘lu)
I1. Muftle Fumnace
12. Lﬂ?ﬂ»ﬂuﬂﬂm&ﬂ']ﬂ
13. @10619W% 5 ¥iia
14. 130353 4 Al

15. 1n50silu

msinil Sinsrzritely
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